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1) Cultivar identification by isozyme analysis. 
The purpose of this survey is to build a multiple enzyme system which 
may provide many biochemical characters to fingerprint cultivars . A total 
of 751 lines and cultivars of Glycine max have been screened for their en-
zyme zymogram types by using the technique of slab-gel electrophoresis (see 
Chiang, 1985; Doong, 1986; Gorman, 1983; Gorman and Kiang, 1977, 1978; Kiang 
and Gorman, 1983, for method). For 367 named cultivars, the zymogram types 
of e i ght enzymes and one seed protein (Ti) are listed in Table 1. Except for 
several cultivars , two of the eight enzymes , ADH and LAP, listed in Table 1 
were mainly classified by Gorman (1983). The other six enzyme systems were 
examined by the authors . For 93 T- strains, 51 FC-strains, 208 plant intro-
ductions, 20 Korean cultivars and 11 AV strains from Taiwan, the seeds were 
examined for 16 enzymes and one seed protein (Ti). The zymogram types for 
each enzyme of these lines or cultivars are listed in Table 2. 
The zymogram types and the genetic model(s) for each isozyme s tudied in 
this survey are presented briefly in the following sections . 
Aconitase (ACO). Ten different homozygous zymogram types, numbered 1 
through 10, were observed in the G. max germplasm (Doong, 1986; Doong and 
Kiang, 1987). Six bands of aconitase activity, five of which exhibited mo-
bility variants or apparent null alleles , were evident (Fig. 1). Type 3 was 
the most common , occurring in 456 lines and cul tivars . Band 6 at the Rf 0.55 
position in type 5 and the Rf 0.49 position in all other types, was vague on 
the gel and, therefore, was named Band 6. 
Based on the fact that F1 genotypes and F2 segregation ratios were the 
same for the reciprocal crosses, Doong (1986) reported that band 2 (Rf's 0.35 
or 0.42) and band 4 (Rf's 0.61, 0.63 or 0.69) isozymes were coded by nuclear 
genes. Genetic study showed that band 2 and band 4 were the products of two 
unlinked loci, Aco2 and Aco4 , with two (Aco2-a and Aco2-b) and three (Aco4-a , 
Aco4-b and Aco4-c) codominant alleles, r espectively (Doong, 1986; Doong and 
Kiang, 1987) . Heterozygotes displayed both parental band sets without any 
intermediate band, indicating a monomeric structure for aconitase. 
Alcohol dehydrogenase and Aldolase (ADH & ALD). Three homozygous ADH 
zymogram types were reported occurring in the cultivated and wild soybeans 
(Gorman and Kiang, 1977; Gorman, 1983; Kiang and Gorman, 1983). These three 
homozygous types are shown in Fig. 2 . Both types 1 and 2 had five bands, for 
type 1, bands l, 3, 4, 6 and 7; for type 2, bands 2 , 3, 5, 6 and 7 . Type 3 
had four bands, bands 2, 3 , 6 and 7. Chiang (1985) reported that the soybean 
ADH had a dimeric s tructure . Bands 1 and 7 were controlled by two different 
loci , and band 4 was their interlocus band (heterodimer) . The genetic con-
trols of ADH also have been reported by other investigators (Gorman and Kiang , 
1978; Gorman, 1983; Kiang and Gorman, 1983). 
The zymogram types of aldolase , following the staining methods of O' Malley 
et al . (1980), Shaw and Prasad (1969), and Vallejos (1983), were found to be 
the same as those of alcohol dehydrogenase among 367 named cultivars studied 
(see Table 1). Doong (1986) suspected that all the "ALD bands" observed are 
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not ALD bands but ADH bands. The possible explanation is that the substrate 
in the staining solution, fructose-1,6- diphosphate, was converted into acet-
aldehyde during the period of staining . Condition of staining, such as the 
pH of staining solution or the cofactor included in t he s taining solut ion, 
was not proper to s tain soybean aldolase or other enzymes involved . 
Amylase (AM). Three anodic bands with amylase activity have been ob-
served (Gorman and Kiang, 1977) . The first and the second bands are alpha-
amylase and third band is beta-amylase (Reiss, 1978; Hildebrand and Hymowitz, 
1980) . Four homozygous zymogram t ypes were found in G. max and G. soja (Gor-
man and Kiang, 1977; Kiang et al., 1981; Kiang, 1981; Gorman et al . , 1982b). 
Three of them, types 1, 2 and 4, were observed in this survey . Type 1 and 
type 2 differed in their mobility of the beta-amylase band and type 4 is a 
null type for that band (Fig. 3). It was suggested that the beta-amylase is 
controlled by a single locus with four alleles, Spl-a, Spl-b, Spl-an, 
spl (Kiang, 1981; Kiang and Gorman, 1983; Palmer et al. , 1985) . 
Acid Phosphatase (AP). Four homozygous zymogram types, differing in 
the mobility of the fastest migrating band (towards the anode) were found in 
G. max and G. soja (Gorman, 1983) . All the four types (Fig. 4) were observed 
in this survey . Kiang and Gorman (1983) reported that several loci were re-
sponsible for encoding soybean acid phosphatase . The only genetically vari-
able AP locus was found to have three codominant alleles , Ap-a, Ap- b , and 
Ap-c (Gorman, 1983; Hildebrand et al., 1980). 
Diaphorase (DIA) . Sixteen different homozygous zymogram types were 
found in G. max and G. soja (Gorman, 1983), but only three of them, types 1, 
2 and 9, were observed in this survey (Fig. 5). These three types may reflect 
the lower variations in cultivated soybeans than in wild soybeans. The dif-
ference between type l and 2 was at the bottom five bands (close to the ori-
gin) . For type 2, only the lowest three bands were visible. Gorman (1983) 
hypothesized that this five-band cluster was the product of two DIA loci 
whose monomers interact to form intra- and interlocus tetramers. In zymo-
gram type 9, the top two bands, bands 11 and 12, were missing. 
Endopeptidase (ENP). Three homozygous ENP zymogram types were observed 
in this s urvey . They all had one single anodal band, but differed in their 
electrophoretic mobility . The Rf value of ENP band of types 1, 2 and 3 was 
0.39, 0 . 40 and 0.43, respectively (Fig. 6) . Genetic study revealed that type 
1 and t ype 3 were controlled by a single l ocus Enp with two codominant al-
leles, Enp-a and Enp-b (Doong, 1986). Heterozygotes showed both parental 
bands without any intermediate band, indicating a monomer ic structure for 
endopeptidase (Doong, 1986). 
Fluorescent Esterase (FLE). Two homozygous FLE zymogram types were 
found in thjs survey . One with five anodal bands was type l; the other, lack-
ing the first band, was type 2 (Fig. 7). Heterozygotes of these two types al-
so showed five anodal bands, but the first band was with less intensity than 
that of type 1 (Doong, 1986) . 
Glutamate Oxaloacetic Transaminase (GOT). Three homozygous GOT zymogram 
types, all with four bands, were observed in cultivated and wild soybeans 
(Kiang et al ., 1987). Two of the three types, which differed in the mobili-
ties of the fourth band, were found in this survey (Fig. 8) . Gorman (1983) 
hypothesized that these two zymogram types were caused by two variable alleles 
at a single locus. 
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NADP- active Isocitrate Dehydrogenase (IDH) . Eight homozygous I DH zymo-
gram types were observed in G. max and G. soja (Gorman , 1983; Kiang and Gor-
man , 1985) . All eight types were observed in this survey (Fig . 9) . Kiang 
and Gorman (1985) reported that the difference between zymogram types was 
the consequence of three unlinked loci with codominant alleles . Two of the 
four active IDH loci, coding for cytosol- associated IDH , interacted with each 
other to form in t ra- and inter-locus heterodimers (Gorman, 1983 ; Kiang and 
Gorman, 1985). 
Leucine Aminopeptidase (LAP) . Four homozygous LAP zymogram types were 
observed in G. max and G. soja (Gorman, 1983; Kiang and Gorman, 1983) . Three 
of them, types 1 , 2 and 4, were observed in this survey. Types 1 and 2 had 
a single anodal band, but differed in its mobility. The single band migrated 
faster in type 1 than in type 2 (Fig. 10) . Kiang e t al . (1985) reported that 
type 1 and type 2 variants were inherited as codominant alleles at the Lapl 
locus . Type 4 was a null activity type at the Lap2 locus (Kiang and Chiang, 
1987). 
Malate Dehydrogenase (MDH) . Only one MDH zymogram type was reported oc-
curring in G. max and G. soja. No other variant type was found . A total of 
six bands was observed (Fig. 11). Bands 2 , 3 and 4 were found to be associ-
ated with cytosol (Gorman, 1983; Kiang and Gorman, 1983) . 
Mannose- 6-phosphate Isomerase (MPI). Four homozygous MPI zymogram types 
were observed in cultivated soybeans (Gorman et al ., 1982b). They differed 
in their mobilities of the two MPI bands observed . An additional null type 
was found in wild soybeans (Gorman e t al., 1983). Four of the five types, 
types 1, 2, 3 and 5 , were observed in this s urvey (Fig . 12) . Gorman et al. 
(1983) reported that a single locus with three codominant alleles , Mpi-a, 
Mpi-b, Mpi-c, was responsible for the difference between zymogram types 1, 2 
and 3 . Chiang (1985) confirmed that the four th migrating variant was the 
product of a fourth codominant allele . 
6-Phosphogluconate Dehydrogenase (PGD). Eight homozygous PGD zymogram 
types , with as many as six bands , were found in G. max and G. soja (Gorman, 
1983) . Three of them, types 1 , 2 and 3, were observed in this survey (Fig . 
13). Other t ypes (4, 5 , 6, 7 a nd 8) were very rare and had been observed 
only in wild soybeans (Gorman, 1983). The difference between types 1 and 2 
was the mobility of band 1 (the closest band to the origin), which migrated 
faster in type 1 than in type 2 . For type 3, band 1 was missing. Inherit-
ance studies (Gorman et al . , 1983) revealed that the first bands of these 
three types were the products of a single locus with variant alleles . It was 
also hypothesized that bands 1 a nd 3 were encoded by two interacting loci, 
and band 2 was the interlocus heterodimer (Gorman , 1983 ; Kiang and Gorman, 
1983). 
Phosphoglucose Isomerase (PGI). Four homozygous PGI zymogram types have 
been observed in soybean by Gorman (1983) . Two additional types were found 
and were designated as types 5 and 6, respectively (Chiang , 1985 ; Doong, 
1986) . A three-band cluster was found at the location of ba nd 1 in both 
types 5 and 6 instead of one band shown in the zymogram types 1 and 3 (Fig. 
14) . It was hypothesized that these three bands were encoded by two inter-
acting loci which produced a homo-heterodimer complex (Chiang , 1985). Both 
types 1 and 3 had four anodal bands but differed in their mobility of the 
two fastest migrating bands . The zymogram differences between types 1 and 3 
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were suggested to be the consequence of a single nuclear locus with two vari-
able alleles . This locus interacted with a second locus to form a fixed, 
three- banded homo-heterodimer complex (Gorman, 1983 ; Kiang and Gorman, 1983) . 
Phosphoglucomutase (PGM) . Four homozygous PGM types were observed in 
the cultivated and wild soybeans (Gorman et al., 1982b; Gorman, 1983). Only 
two homozygous PGM zymogram types, 1 and 2, were found in this survey (Fig . 
15). These two types differed in the mobility of the slowest migrating band 
towards the anode. This slowest band migrated faster in type l than in type 
2 . It was hypothesized that a single nuclear locus wi th two codominant alleles 
was responsible for the difference (Gorman, 1983). 
Shikimate Dehydrogenase (SKD). Only one homozygous SKD zymogram type was 
found in this survey. This zymogram type, with three anodal bands, is shown 
in Fig. 16 . No genetic data are available. 
Soybean Trypsin Inhibitor (Ti) . Three electrophoretic mobility variants 
and one null activity variant of Ti were observed. Inheritance studies re-
vealed that the three mobility variants, Ti-a, Ti-b and Ti-c, were controlled 
by a single locus with three codominant alleles (Hymowitz and Hadley, 1972; 
Orf and Hymowitz, 1977 , 1979; Hymowitz et al ., 1978) . All of the three types 
were observed in this survey (Fig. 17) . The single Ti band of type a migrat-
ed faster than that of type b. Type c had the slowest migrating band. 
Table l. Zymogram types of named soybean cultivars 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Acadian 3 1 1 l 1 1 5 1 a 
Acme 3 l l 1 1, 2 1 5 1 a 
Ada 3 1 1 1 1 2 5 1 a 
Adams 3 2 3 3 l 1 1 1 a 
Adelphia 9 2 3 3 1 1 1 1 a 
Agate 3 1 1 3 1 2 1 l a 
A.K . (FC 30.671) 4 1 l 3 l 1 1 1 a 
A. K. (Harrow) 3 2 2 3 1 2 5 1 a 
A.K. (Kansas) 6 1 1 3 1 1 5 1 a 
Aksarben 3 1 1 3 1 1 1 1 a 
Altona 3 1 1 1, 3 1 2 1 1 a 
Amcor 3 1 1 1 1 1 1 1 a 
Amsoy 3 1 1 3 1 1 5 1 a 
Am soy 71 3 1 i · 3 1 1 5 1 a 
Anoka 4 1 1 3 1 1 5 1 a 
Aoda 3 l 1 1 1 2 5 1 b 
Arisoy 3 1 1 1 1 1 5 1 a 
Arksoy 3 1 3 1 2 5 1 a 
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Table 1. Continued 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Am redo 3 1 1 3 1 2 1 1 a 
Avayelles 3 1 1 1 1 1 5 1 a 
Bansei 3 1 1 1 1 2 5 l a 
Bansei (Ames) 3 1 1 1 1 2 5 1 a 
Barchet 3 1 1 1 1 1 5 1 a 
Bavender Special A 3 1 1 3 1 1 1 1 a 
Bavender Special B 3 1 1 3 1 1 1 1 a 
Bavender Special c 3 1 1 3 1 1 1 1 a 
Bedford 8 1 1 3 1 2 1 1 a 
Beeson 8 1 1 3 1 2 5 1 a 
Bethel 9 2 2 3 1 1 5 1 a 
Biloxi 3 1 1 3 1 1 5 1 a 
Black Eye 3 1 1 1 1 2 5 1 a 
Black Eyebrow 3 1 1 3 1 2 5 1 a 
Blackhawk 3 1 1 3 1 1 5 1 a 
Bombay 3 1 1 3 1 1 1 1 a 
Bonus 3 1 1 3 1 1 5 1 a 
Boone 3 2 3 3 1 1 5 1 a 
Bossier 3 1 1 3 1 1 1 1 a 
Bragg 3 1 1 3 1 1 1 1 a 
BSR 201 8 1 1 3 1 2 1 1 a 
BSR 301 4 1 1 3 1 1 1 1 a 
BSR 302 4 1 1 3 1 2 1 1 a 
Burwell 3 1 1 1 1 2 5 1 b 
Galland 3 1 1 3 1 1 1 1 a 
Capital 3 1 1 3 1 2 1 1 a 
Carlin 3 1 1 3 1 1 1 1 a 
Cayuga 3 3 3 3 1 2 5 1 a 
Centennial 3 1 1 3 1 1 5 1 a 
Century 3 1 1 1 1 1 5 1 a 
Char lee 3 1 1 3 1 2 5 1 a 
Cherokee 3 1 1 3 1 1 1 1 a 
Chestnut 3 1 1 1 1 1 5 1 a 
Chico 3 1 1 3 1 2 1 1 a 
Chief 3 1 1 3 1 2 1 1 a 
Chippewa 8 1 1 3 1 1 5 1 a 
Chippewa 64 8 1 1 3 1 1 5 1 a 
Chusei 3 1 1 1 1 1 1 1 a 
Clark 4 1 1 3 1 1 1 1 a 
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Table 1. Continued 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Clark 63 8 1 1 3 1 1 1 1 a 
Clay 3 1 1 3 1 1 1 1 a 
Clemson 4 1 1 3 1 2 5 1 a 
Cloud 3 1 1 1 1 2 5 1 a 
CN 210 (2) 8 1 1 3 1 2 5 1 a 
CN 290 (2) 8 1 1 3 1 1 5 1 a 
Cobb 8 2 1 3 1 1 5 1 a 
Coker 338 3 1 1 3 1 1 1 1 a 
Coke Stewart 3 1 1 3 1 1 5 1 a 
Coles 3 1 1 1 1 2 5 1 a 
Columbia 3 1 1 3 1 2 5 1 a 
Columbus 8 1 1 3 1 1 5 1 a 
Comet 3 1 1 3 1 2 5 1 a 
Corsoy 3 1 1 3 1 1 1 1 a 
Corsoy 79 3 1 1 3 1 1 1 1 a 
Crawford 3 1 1 3 1 2 1 1 a 
Creole 4 1 1 1 1 2 5 1 a 
Crest 3 1 1 1 1 2 5 1 a 
Cumberland 4 1 1 3 1 1 1 1 a 
Custer 4 1 1 3 1 2 1 1 a 
Cutler 71 8 1 1 3 1 1 5 1 a 
Cypress No. 1 4 1 1 3 1 2 1 1 a 
Dare 3 1 1 3 1 2 5 1 a 
Davis 3 3 3 3 1 2 5 1 a 
Dawson 3 1 1 3 1 2 5 1 a 
Delmar 8 2 2 3 1 1 1 1 a 
Del soy 3 2 2 3 1 1 5 1 a 
Delta 3 1 1 3 1 1 5 1 a 
Desoto 4 1 1 3 1 1 1 1 a 
Di soy 3 1 1 1 1 2 1 1 a 
Dixie 4 1 1 3 1 2 5 1 a 
Dortchsoy 67 8 1 1 3 1 2 5 1 a 
Douglas 3 1 1 3 1 1 1 1 a 
Dun field 3 1 1 3 1 1 1 1 a 
Dunn 4 1 1 3 1 4 1 1 a 
Dyer 3 1 1 3 1 1 5 1 a 
Earlyana 4 1 1 3 1 2 1 1 a 
Early White Eyebrow 3 1 1 3 1 2 5 1 a 
Easy Cook 8 1 1 3 1 1 1 1 a 
195 
Table 1. Continued 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Ebony 8 1 1 3 1 1 1 1 a 
Elf 4 1 l 3 1 1 5 1 a 
Elton 3 1 1 3 1 2 1 1 a 
Emerald 8 1 1 l 1 2 5 l a 
Emperor 3 1 1 1 1 2 1 1 a 
Ennis I 4 1 1 3 1 2 1 1 a 
Essex 9 3 3 3 1 2 5 1 a 
Etum 3 l 1 1 1 2 5 1 a 
Evans 3 1 1 3 1 2 5 1 a 
Fabulin 8 2 2 3 1 2 5 1 a 
Fayette 4 1 1 3 1 1 1 1 a 
Flambeau 3 l 1 3 1 2 l 1 a 
Ford 3 1 l 3 1 1 1 1 a 
Forrest 3 l 1 3 1 2 5 1 a 
Franklin 3 1 l 3 l 1 1 1 a 
Fuji 3 1 1 1 1 1 5 1 a 
Funk Delicious 3 1 1 1 1 2 5 1 a 
Funman 3 1 1 3 1 1 5 1 a 
Gaton 3 1 1 3 1 2 5 l a 
Georgian 3 1 1 l 1 2 5 1 a 
Giant Green 3 1 1 3 1 2 5 1 a 
Gibson 3 l 1 3 1 1 5 1 a 
Gnome 4 1 1 3 l l 5 1 a 
Goku 3 1 1 3 1 2 5 1 c 
Goldsoy 3 1 1 3 1 2 5 1 a 
Grand 3 1 1 3 1 2 5 1 a 
Granger 4 1 1 3 1 2 5 1 a 
Grant 4 3 3 3 1 2 5 1 a 
Green and Black 3 3 3 3 1 1 5 1 a 
Guelph 3 1 1 3 1 1 1 l a 
Harbaro 4 1 1 3 1 2 1 1 a 
Harberlandt 3 1 1 3 1 2 5 1 a 
Hakote 3 1 1 1 1 2 5 1 b 
Hampton 4 1 l 3 1 1 1 1 a 
Hampton 266A 3 1 1 3 1 1 1 1 a 
Harbinsoy 3 1 1 3 1 1 5 1 a 
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Table 1. Continued 
-
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Harcor 3 1 1 3 1 2 1 1 a 
Hardee 3 3 3 3 1 2 5 1 a 
Hardin 3 1 1 3 1 2 1 1 a 
Hardome 3 1 1 3 1 2 5 1 a 
Hark 4 1 1 3 1 1 1 1 a 
Harlon 3 1 1 3 1 1 5 1 a 
Harly 3 2 2 3 1 2 5 1 a 
Haro soy 3 1 1 3 1 1 5 1 a 
Harosoy 63 3 1 1 3 1 1 5 1 a 
Harman 3 1 1 3 1 2 1 1 a 
Harrel 3 1 1 3 1 2 1 1 a 
Harwood 3 1 1 3 1 1 1 1 a 
Hawkeye 3 1 1 3 1 2 1 1 a 
Hawkeye 63 3 1 1 3 1 2 1 1 a 
Hayseed 3 1 1 1 1 2 5 1 a 
Henn 3 1 1 3 1 1 5 1 a 
Henry 3 l 1 3 1 2 1 1 a 
Hidatsa 4 l l 3 1 2 5 1 a 
Higan 3 1 1 1 1 1 5 1 a 
Hobbit 8 1 1 3 1 2 1 1 a 
Hodgson 8 1 1 3 1 2 1 1 a 
Hodgson 78 3 1 1 3 1 2 1 1 a 
Hokkaido 4 1 1 1 l 2 5 1 a 
Hollybrook 3 1 1 1 1 2 5 1 a 
Hong Kong 3 1 1 3 1 2 5 1 a 
Hood (6) 3 1 1 3 1 2 5 1 a 
Hutton (8) 3 l 1 3 1 1 l 1 a 
Hurrelbrink 3 1 1 1 1 2 1 1 a 
Illington 3 1 1 1 1 2 1 1 a 
Illini 3 1,2 2 3 1 2 1 1 a 
Ilsoy 6 1 1 3 1 2 5 1 a 
Imperial 3 1 l 3 l 2 1 1 a 
Improved Pelican (8) 3 1 1 1 1 2 1 1 a 
Jackson (8) 3 2 3 3 1 2 5 1 a 
Jefferson 3 3 3 1 1 2 1 1 b 
Jew 45 (8) 8 1 1 3 1 1 5 1 a 
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Table 1. Continued 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Jogun 3 1 1 1 1 1 5 1 a 
Jogun (Ames) 3 1 1 3 1 2 1 1 a 
Jupiter 3 1 1 3 1 1 1 1 a 
Kabott 3 1 1 3 1 2 5 1 a 
Kagan 3 1 1 3 1 1 5 1 a 
Kahal a 8 1 1 3 1 2 5 1 a 
Kaikoo 8 1 1 3 1 2 5 1 a 
Kailua 8 2 2 3 1 2 5 1 a 
Kan rich 3 1 1 1 1 2 5 1 a 
Kanro 3 1 1 1 1 2 5 1 a 
Knum 3 1 1 1 1 2 1 1 a 
Kent 8 1 1 3 1 1 5 1 a 
Kim 3 1 1 3 1 2 5 1 a 
Kinston 3 1 1 3 1 1 1 1 a 
Kingwa 8 l 1 3 1 2 5 1 a 
Ki no 8 l 1 3 l 2 1 1 a 
Korean 3 1 1 3 1 2 5 1 a 
Kura 3 l 1 1 1 2 5 1 a 
La Green 3 1'2 l 3 l l 5 1 a 
Lakota 8 1 l 3 l 2 l 1 a 
Laredo 3 1 l l 1 2 5 1 a 
Lawrence 3 1 1 3 l 1 1 1 a 
Lee 3 l 1 3 1 1 1 1 a 
Lee 68 3 l 1 3 1 l l 1 a 
Lee 74 3 1 1 3 1 1 1 
Lincoln 8 2 1 3 1 1 1 
Lindarin 8 2 l 3 l 1 1 
Lindarin 63 8 2 l 3 1 1 1 
Linman 533 3 1 l 3 l 2 1 
Luthy 3 1 l 1 1 2 l 
Mack 8 l l 3 1 2 l 
Macoupin 3 l l 3 l 2 1 
Madison 3 2 1 3 1 1 l 
Magna 3 1 l l 1 2 1 
Magnolia 3 l l 2 1 l 1 
Majos 3 l l l 1 1 l 
Mamloxi 3 1 1 3 1 2 1 
Mammoth Yellow 3 1 1 3 l 2 1 
Mam redo 3 l 1 3 2 1 
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Table 1. Continued 
Cultivar/enzymes ACO ADH ALO ENP LAP FLE PGI SKD Ti 
Manchu 4 1 1 3 1 2 1 
Manchu, Hudson 3 1 1 3 1 2 1 
Manchu, Lafayette 4 1 1 3 1 1 1 
Manchu, Lafayette 2 4 1 1 3 1 1 1 
Manchu, Madison 4 1 1 3 1 1 1 
Manchu, Montreal 3 3 3 3 1 2 1 
Manchu 3 4 1 1 3 1 2 1 
Manchu 606 4 1 1 3 1 2 1 
Manchu 2204 4 1 1 3 1 1 1 
Manchukota 3 1 1 3 1 1 1 
Manchuria 3 1 1 3 1 l l 
Manchuria 13177 4 l 1 3 1 2 1 
Manchuria 20173 3 2 2 3 1 2 1 
Mandarin 3 1 1 3 1 1 l 
Mandarin, Ottawa 3 1 1 3 1 1 1 
Mandarin 507 3 1 1 3 1 1 1 
Mandell 4 2 2 3 1 1 1 
Manitoba Brown 3 2 2 1 1 1 1 
Manotan 664 3 2 2 3 1 l 1 
Mansoy 4 1 1 3 1 2 1 
Maple Amber 3 1 1 1 1 2 l 
Maple Arrow 3 1 1 1 1 2 l 
Maple Presto 3 1 1 1 1 2 1 
Marion 3 1 l 3 l 1 1 
McCall 3 1 l 1 1 1 1 
Mead 8 1 1 3 1 1 1 
Medium Green 4 1 l 3 1 2 1 
Mendota 3 1 1 1 l 2 1 
Merit 3 1 1 3 1 2 1 
Midwest 3 3 3 3 1 1 l 
Miles 8 1 1 3 1 2 1 
Miller 67 3 1 1 3 1 1 1 
Mingo 3 1 1 3 1 1 1 
Min soy 3 1 1 3 1 1 1 
Mis soy 3 1 2 3 1 1 1 
Mokapu Summer 3 1 1 1 1 2 1 
Monroe 3 1 1 3 1 2 1 
Mor soy 3 1 1 1 l 2 1 
Mukden 3 1 1 3 1 2 1 
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Table 1. Continued 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Nanda 8 1 1 3 1 1 1 
Nansemond 3 1 1 3 · 1 2 1 
Neb soy 8 1 1 3 1 1 1 
Nela 8 3 3 1 1 2 1 
Norchief 3 1 1 3 1 2 1 
Norman (Amylase S) 3 1 1 1 1 1 1 
Norman (Amylase F) 3 1 1 1 1 2 1 
Noredo 8 1 1 3 2 2 1 
Nor soy 4 1 1 3 1 1 1 
OAC 211 4 1 1 3 1 1 1 
Oakland 3 1 1 3 1 1 1 
Ogemaw 3 1 1 1 1 1 1 
Oksoy 8 1 1 3 1 2 1 
Old Dominion 8 1 1 3 1 2 1 
Ontario 4 3 3 3 1 2 1 
Otootan 3 1 1 3 1 1 1 
Osaya 3 1 1 3 1 1 1 
Ozzie 3 1 1 3 1 2 - 1 
Pagoda 4 1 1 1 1 1 1 
Palmetto 8 1 1 3 1 1 1 
Pando 3 1 1 3 1 2 1 
Patoka .4 1 1 3 1 1 1 
Patterson 3 1 1 3 1 1 1 
Peking 8 1 1 3 1 2 1 
Peking 25s 8 1 1 3 1 2 1 
Pella 8 1 1 3 1 1 1 
Pennsoy 4 1 1 3 1 1 1 
Perry 4 1 1 3 1 1 1 
Pickett 3 1 1 3 1 1 1 
Pickett 71 3 1 1 3 1 2 1 
Pine Dell Perfection 8 1 1 3 1 2 1 
Pixie 8 1 1 3 1 1 1 
Platte 3 1 1 3 1 1 1 
Pluto 4 1 l 1 l 1 1 
Pochahontas 3 1 1 l 1 l 1 
Polland Yellow 3 1 1 3 l 1 1 
Pomona 8 1 1 3 1 1 l 
Portage 3 1 i 1 l 2 l 
Portugal 2 1 l 1 1 2 ~ 
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Table 1. Continued 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Prize 3 1 1 3 1 1 1 
Protana 3 2 2 3 1 1 1 
Provar 3 1 1 3 1 1 1 
Ralsoy 3 1 1 3 1 2 1 
Rampage 8 1 1 3 1 1 1 
Renville 3 2 3 3 1 2 1 
Richland 3 1 1 3 1 1 1 
Roanoke 8 2 3 3 1 2 1 
Rokusum 3 1 1 1 1 2 1 
Rose Non-pop 3 1 1 3 1 2 1 
Ross 8 2 2 3 1 2 1 
S-100 3 3 3 3 1 1 1 
Sac 3 1 1 1 1 2 1 
Sang a 3 1 1 3 1 2 1 
Sato 2 1 1 3 1 2 1 
Scioto 4 1 1 3 1 2 1 
Scott 8 1,2 1 3 1 2 1 
Seminole 3 1 1 3 1 2 1 
Senunes 1 1 1 3 1 2 1 
Shelby 8 1 1 3 1 2 1 
Shingto 4 1 1 3 1 2 1 
Shiro 3 1 1 3 1 2 1 
Simpson 3 1 1 3 1 2 1 
Sioux 3 1 1 3 1 2 1 
Sloan 3 1 1 3 1 2 1 
Sooty 8 1 1 3 1 1 1 
Sousei 3 1 1 3 1 2 1 
Soy so ta 8 1 1 1 1 2 1 
Sparks 3 1 1 3 1 2 1 
Sprite 8 1 1 3 1 2 1 
Steele 3 1 1 3 1 1 1 
Swift 3 2 1 3 1 2 1 
Tanner 3 1 1 3 1 1 1 
Tastee 3 1 1 1 1 2 1 
Tennessee Non Pop 3 3 3 3 1 2 1 
Toku 3 1 1 3 1 1 1 
Tokyo 3 1 1 1 1 1 1 
Tar heel Black 3 1 1 1 1 2 1 
Tortoise Egg 3 1 1 3 .1 1 1 
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Table 1. Continued 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Tracy 8 1 1 3 1 1 1 
Traverse 3 1 1 3 1 1 1 
Union 8 1 1 3 1 1 1 
Vansoy 3 2 3 3 1 1 1 
Verde 3 1 1 1 2 2 1 
Vickery 3 1 1 3 1 2 1 
Viking 3 1 1 3 1 2 1 
Vinton 3 1 1 1 1 1 1 
Vinton 81 3 1 1 1 1 1 1 
Virginia 8 1 1 3 1 2 1 
Volstate 8 3 3 3 1 2 1 
Wabash 3 1 1 3 1 2 1 
Ware 3 1 1 1 1 2 1 
Waseda 3 1 1 1 1 2 1 
Wayne 8 1 1 3 1 1 1 
Wea 3 1 1 3 1 1 1 
Weber 3 1 1 3 1 2 1 
Wells 8 1 1 3 1 1 1 
Wells II 8 1 1 3 1 1 1 
White Biloxi 3 1 1 1 1 1 1 
Wilkin 3 1 1 3 1 2 1 
Will 8 1 1 3 1 1 1 
Williams 8 1 1 3 1 1 1 
Williams 79 8 1 1 3 1 1 1 
Williams 82 8 1 1 3 1 1 1 
Willomi 3 1 1 1 1 2 1 
Willomi B 3 1 1 1 1 2 1 
Wilson 8 1 1 3 2 2 1 
Wilson B 5 3 1 1 2 1 
Wilson 5 8 1 1 3 1 2 1 
Wilson SB 8 1 1 3 1 2 1 
Wilson 6 8 1 1 3 1 2 1 
Wing Jet 8 1 1 3 1 2 1 
Wirth 8 1 1 3 1 1 1 
Wisconsin Black 4 1 1 3 1 1 1 
Wolverine 2 1 1 1 1 2 1 
Woodworth 8 1 1 3 1 2 1 
Wood Yellow 8 1 1 1 1 1 1 
Wye 9 3 2 3 1 1 1 
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Table 1. Continued 
Cultivar/enzymes ACO ADH ALD ENP LAP FLE PGI SKD Ti 
Yellow Marvel 3 1 1 3 1 2 1 
Yelnanda 8 1 1 3 1 2 1 
Yelredo 3 1 1 1 1 2 1 
York 3 1 1 3 1 1 1 
Table 2. Zymogram types in the G. max germplasm 
T-strain/ 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGI PGM SKD Ti 
Tl6 8 1 2 1 2 3 1 5 1 1 3 1 1 2 1 a 
T31 3 1 1 1 ·2 1 1 8 1 1 2 1 1 2 1 a 
T41 3 1 1 2 2 3 1 4 1 1 3 1 1 2 1 a 
T43 2 3 2 2 2 3 1 7 1 .l 2 2 5 2 1 a 
T48 7 1 1 1 2 3 1 5 1 1 2 1 5 1 1 a 
T54 3 1 1 2 2 3 1 7 1 1 2 1 5 2 1 a 
T93 3 2 1 2 2 3 1 8 1 1 2 1 1 2 1 a 
T93A 3 1 1 2 2 3 1 5 1 1 2 1 1 2 1 a 
Tl02 6 1 1 2 2 3 1 1 1 1 2 1 5 2 1 a 
Tl04 2 1 1 2 1 3 1 5 
Tll7 4 1 1 2 1 3 1 6 1 1 2 1 1 2 1 
N 
a 0 
Tl22 3 1 1 2 2 1 1 4 1 1 2 1 
w 
1 1 1 a 
Tl34 3 2 1 2 2 3 1 5 1 1 2 1 5 1 1 a 
Tl35 3 2 1 2 2 3 1 5 1 1 2 1 1 2 1 a 
Tl36 4 1 1 2 1 1 1 6 1 1 2 1 1 1 1 a 
T138 3 1 1 2 2 3 1 8 1 1 2 1 1 2 1 a 
Tl39 3 2 1 2 2 3 1 5 1 1 2 1 5 2 1 a 
Tl43 3 1 1 2 2 3 1 7 1 1 2 1 1 1 1 a 
Tl44 3 1 1 2 2 3 1 8 1 1 1 1 1 2 1 a 
Tl45 2 1 1 2 2 1 1 7 1 1 1 2 1 2 1 a 
Tl46 3 2 1 3 1 1 1 3 1 1 3 1 5 2 1 a 
Tl52 8 2 1 2 2 3 1 6 1 1 2 1 5 2 1 a 
Tl53 8 2 1 2 2 3 1 6 1 1 2 1 5 2 1 a 
Tl57 3 1 1 2 1 3 1 1 l 1 2 1 l 2 1 a 
Table 2. Continued 
T-strain/ 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGI PGM SKD Ti 
Tl60 3 1 1 4 1 1 1 6 1 1 1 2 s 2 1 a 
Tl61 8 2 1 2 2 3 1 s 1 1 2 1 s 1 1 a 
Tl62 3 1 2 2 1 3 1 4 1 1 1 1 s 1 1 a 
Tl64 6 2 1 2 2 3 1 7 1 1 2 1 1 2 1 a 
Tl71 3 2 1 2 2 3 1 1 1 1 2 1 1 2 1 a 
Tl73 9 1 1 2 2 3 1 3 1 1 2 1 1 1 1 a 
Tl75 8 1 1 1 2 3 1 1 1 1 3 2 1 2 1 a 
Tl76 3 1 1 2 2 3 1 s 1 1 2 1 1 1 1 a 
Tl80 8 2 1 2 1 3 1 s 1 1 2 1 1 2 1 a 
Tl81 8 2 1 2 1 3 1 s 1 1 2 1 1 2 1 a N 
T201 8 2 1 2 1 3 1 s 1 1 2 1 1 2 1 a 0 .t:-
T202 8 2 1 2 1 3 1 s 1 1 2 1 1 2 1 a 
T204 4 1 1 2 1 1 1 1 1 1 2 1 1 1 1 a 
T205 3 1 1 2 2 3 1 s 1 1 2 1 1 1 1 a 
T208 3 1 1 2 2 1 1 7 1 1 1 2 1 2 1 a 
T209 3 1 1 2 2 1 1 s 1 1 2 1 6 2 1 a 
T210 8 2 1 2 2 3 1 6 1 1 2 1 s 1 1 a 
T211H 6 2 1 2 2 3 1 s 1 1 2 1 1 1 1 a 
T216 4 1 1 2 1 3 1 7 1 1 2 3 1 1 1 b 
T218 3 2 1 2 2 3 1 s 1 1 2 1 1 1 1 a 
T219H 3 1 1 1 1 3 1 s 1 'l 2 1 1 1 1 a 
T220 8 2 1 2 2 3 1 s 1 1 2 1 1 1 1 a 
T221 6 1 1 2 2 3 1 1 1 1 3 1 s 1 1 a 
T223 3 1 1 2 1 3 1 1 1 1 2 1 1 1 1 a 
Table 2 . Continued 
T-strain/ 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGI PGM SKD Ti 
-
T224 3 1 1 2 1 3 1 1 1 1 2 1 1 1 1 a 
T225H 8 1 1 2 2 3 1 6 1 1 2 1 5 1 1 a 
T225M 8 2 1 2 2 3 1 5 1 1 2 1 5 2 1 a 
T226 3 2 1 2 2 3 1 5 1 1 2 1 5 2 1 a 
T227 3 2 1 2 2 3 1 5 1 1 2 1 1 2 1 a 
T229 4 1 1 2 1 3 1 1 1 1 2 1 1 1 1 a 
T230 3 1 1 1 1 3 1 3 1 1 2 1 1 1 1 a 
T231 3 1 1 2 1 3 1 5 1 1 2 1 1 2 1 a 
T232 3 1 1 2 1 3 1 5 1 1 2 1 1 1 1 a 
T233 3 1 1 2 1 3 1 5 1 1 2 1 1 1 1 a N 
T234 8 1 1 2 1 3 1 5 1 1 2 1 1 2 1 
0 
a V1 
T235 3 1 2 2 1 3 1 7 1 1 1 1 1 1 1 a 
T236 2 1 1 2 2 1 1 7 1 1 2 2 1 2 1 a 
T238 8 1 1 2 1 3 1 5 1 1 2 1 1 2 1 a 
T239 3 1 2 2 1 3 1 5 1 1 1 1 5 1 1 a 
T241H 8 2 1 2 1 3 1 6 1 1 2 1 1 2 1 a 
T242H 3 1 1 2 1 3 1 3 1 1 2 1 5 1 1 a 
T243 8 2 1 2 2 3 1 6 1 1 2 1 5 2 1 a 
T244 4 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
T249H 8 1 1 2 1 3 1 6 1 1 2 1 1 2 1 a 
T250H 3 1 2 2 1 3 1 7 1 1 1 1 5 1 1 a 
T251H 3 1 2 2 1 3 1 7 4 1 1 1 1 1 1 a 
T252 3 1 2 2 1 3 1 7 1 1 1 1 5 1 1 a 
T253 3 1 2 2 1 3 1 7 1 1 1 1 5 1 1 a 
Table 2. Continued 
T-strain/ 
enzymes ACO ADH AM ~ DIA ENP GOT IDH LAP MDH MPI PGD PGI PGM SKD Ti 
T254 8 1 1 2 1 3 1 5 1 1 2 1 1 2 1 a 
T255 3 1 1 2 1 3 1 5 1 1 2 1 1 1 1 a 
T256 3 1 1 2 1 3 1 5 1 1 1 1 1 2 1 a 
T257H 3 1 1 2 1 3 1 5 1 1 2 1 1 1 1 a 
T258H 3 1 1 2 1 3 1 5 1 1 1 1 1 1 1 a 
T259H 8 1 1 2 1 3 1 5 1 1 2 1 1 2 1 a 
T260H 8 1 1 2 1 1 1 5 1 1 2 1 5 1 1 a 
T261 3 1 - 2 2 1 3 1 3 1 1 1 1 5 1 1 a 
T262 3 1 2 2 1 3 1 7 1 1 2 1 5 1 1 a 
T263 3 1 2 1 1 3 1 7 1 1 1 1 1 1 1 a N 
T264 3 1 1 2 1 3 1 1 1 1 2 1 5 2 1 a 0 0\ 
T265H 8 1 1 2 1 3 1 5 1 1 2 1 1 2 1 a 
T266H 8 1 1 2 1 3 1 5 1 1 2 1 1 2 1 a 
T267H 3 1 l 2 1 3 1 7 1 1 1 1 1 5 1 a 
T269H 3 1 1 2 f 1 1 7 1 1 1 1 1 1 1 a 
T270H 8 1 1 2 1 3 1 3 1 1 1 1 1 2 1 a 
T271H 8 1 1 2 1 3 1 3 1 1 1 1 5 2 1 a 
T272H 4 1 1 2 1 3 1 3 1 1 1 1 5 2 1 a 
T273H 8 1 1 2 2 3 1 5 1 1 1 3 5 2 1 a 
T274H 8 1 1 2 1 3 1 1 1 1 1 1 5 2 1 a 
T275 8 1 1 2 1 3 1 7 1 1 1 1 1 2 1 a 
-----------------------------------------------------
Table 2 . Continued 
FC- st r ain/ 
enzymes ACO ADH AM AP DIA ENP FLE GOT IDH LAP MDH MPI PGD PGI PGM SKD Ti 
01. 547 3 1 1 2 1 3 2 1 5 1 1 2 1 5 2 1 a 
02 . 208 3 1 1 1 2 · 3 2 1 3 1 1 2 1 5 2 1 a 
02 .109 3 1 1 1 2 3 2 1 3 1 1 2 1 5 2 1 a 
03.548 3 1 1 3 2 3 2 1 7 1 · l 2 1 5 2 1 a 
03 . 609 3 1 1 2 1 3 1 1 3 1 1 1 1 5 1 1 a 
03 . 654N 3 1 1 H 2 3 2 1 5 1 1 5 1 5 2 1 a 
03 . 6541 4 3 2 2 1 3 1 1 5 1 1 2 1 1 2 1 a 
04.002B 3 2 1 2 2 3 2 1 6 1 1 2 1 5 2 1 a 
04.002N 6 1 l 2 1 1 2 1 8 l 1 2 1 5 2 1 a 
04.007A 4 1 1 2 1 3 2 1 6 1 1 1 1 5 2 1 a 
04 .007B 6 1 1 2 1 3 1 1 8 1 1 1 1 5 2 1 
N 
a 0 
19 .976 3 1 1 2 1 1 1 1 8 1 1 2 2 6 2 1 b 
-...J 
19 . 9761 3 1 1 2 1 3 1 1 8 1 1 2 2 1 1 1 a 
19.9762 3 1 1 2 2 1 1 1 8 1 1 1 2 5 2 1 a 
19.9791 3 1 1 2 1 3 1 1 8 1 1 1 2 5 1 1 a 
19.9792 3 1 1 2 2 3 2 1 8 1 1 1 2 5 2 1 a 
19.9793 3 1 1 2 1 3 1 1 8 1 1 1 2 1 2 1 a 
19.9794 3 1 2 2 2 3 2 1 8 1 1 2 1 1 1 1 a 
19.9795 3 1 1 2 3 3 2 1 8 1 1 1 1 1 1 1 b 
19.9796 3 1 2 2 1 1 2 1 8 1 1 2 1 1 2 1 b 
19 . 9797 3 1 1 2 1 1 2 1 8 1 1 2 2 5 2 1 b 
21. 340 3 1 1 2 1 1 2 1 1 1 1 2 2 5 2 1 a 
29 . 219 3 1 1 2 1 3 1 1 3 1 1 2 1 5 2 1 a 
29 . 333 3 2 1 2 2 3 2 1 6 1 1 2 1 1 2 1 a 
Table 2 . Continued 
FC-strain/ 
enzymes ACO ADH AM AP DIA ENP FLE GOT IDH LAP MDH MPI PGD PGI PGM Sl<D Ti 
30 . 233 3 1 1 2 1 3 1 1 3 1 1 1 1 1 1 1 a 
30 .683 3 1 1 2 2 3 1 1 3 1 1 2 1 5 2 1 a 
30.684 3 1 1 2 2 3 1 1 3 1 1 1 1 5 1 1 a 
30.685 3 1 1 2 1 3 2 1 5 1 1 2 2 5 2 1 b 
30.687 3 1 1 2 2 3 2 1 8 1 1 2 2 5 1 1 a 
30.689 3 1 1 2 2 1 1 1 8 1 1 2 2 5 1 1 a 
30 . 691 3 1 1 2 1 1 1 1 4 1 1 1 1 5 1 1 a 
30.692 3 3 1 2 1 3 1 1 4 1 1 1 1 5 2 1 a 
30.694 3 1 1 2 1 3 1 1 2 1 1 1 1 5 1 1 a 
31.122 3 1 1 2 1 3 1 1 7 1 1 2 1 5 2 1 b N 
31 . 408 4 1 1 1 2 3 2 1 5 1 1 2 1 5 2 1 b 0 00 
31. 409 4 1 1 1 2 3 1 1 5 1 1 2 1 5 2 1 a 
31. 55 7 3 1 1 2 2 1 2 1 1 1 1 1 1 5 2 1 b 
31. 571 3 3 1 2 2 3 1 1 7 1 1 2 1 5 2 1 a 
31 . 5723 4 1 1 1 2 3 1 1 5 1 1 2 1 5 2 1 a 
31.579 3 1 1 2 1 3 1 1 7 1 1 1 2 1 2 1 a 
31. 630 6,8 1 1 2 2 3 2 1 1 2 1 H 1 5 2 1 a 
31. 678 4 1 1 2 2 3 1 1 5 1 1 2 1 1 1 1 a 
31 . 684 4 1 1 2 2 3 1 1 5 1 1 2 1 1 1 1 a 
31.685 3 2 1 2 1 3 2 1 5 1 1 2 1 1 1 1 a 
31. 697 3 2 1 2 2 3 2 1 5 1 1 2 1 1 2 1 a 
31. 702 3 2 1 2 1 3 2 1 5 1 1 2 1 1 1 1 a 
31.715 4 1 1 1 2 3 1 1 5 1 1 2 1 5 2 1 a 
31. 946 4 1 1 1 2 3 2 1 5 1 1 2 1 1 1 1 a 
Ta ble 2 . Continued 
FC- st r ain/ 
enzymes ACO ADH AM AP DIA ENP FLE GOT IDH LAP MDH MPI PGD PGI PGM SKD Ti 
32 .033 3 1 1 2 1 1 1 1 3 1 1 H 1 1 1 1 a 
32 . 141 3 1 1 2 1 3 1 1 3 1 1 1 1 5 1 1 a 
32 . 243 9 2 2 2 2 3 2 1 5 1 1 2 1 5 2 1 a 
----------- -- -------- -- - ----- - -- -- - -- ----------------
PI No ./ 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MP! PGD PGM PGI SKD Ti 
-
19.986 3 1 1 2 l 1 1 7 1 1 1 2 1 1 1 a 
30 . 594 3 1 l 2 1 1 1 1 1 1 1 1 2 1 1 a 
30 . 599 3 1 l 2 2 3 1 5 1 1 2 1 2 5 1 a 
30 . 600 4 1 1 2 1 3 1 5 l 1 2 1 2 1 1 a 
30.653 4 l 2 2 1 3 1 3 1 1 l 1 1 5 1 a 
47 . 131 3 1 1 1 2 3 1 1 1 1 3 1 2 5 1 a N 
0 
'° 54.583 3 1 l 2 2 3 1 3 1 1 2 1 2 5 1 a 
54 . 591 4 1 1 2 2 3 1 7 1 1 3 1 1 1 1 a 
54 . 5 92 3 l 1 2 2 3 1 5 1 1 2 1 2 1 1 a 
54.6061 3 1 1 2 2 3 1 1 1 1 2 2 2 5 1 a 
54.6062 4 l 1 2 2 3 1 5 1 1 2 1 1 5 1 a 
54 . 607 4 1 1 2 1 3 1 3 1 1 3 1 2 5 1 a 
54. 608 3 1 1 2 2 3 1 5 1 1 2 1 2 1 1 a 
54.6081 3 1 1 1 1 1 1 7 1 1 3 1 2 5 1 a 
54 . 6082 3 1 1 1 1 3 1 7 1 1 2 1 2 1 1 a 
54 . 6083 3 1 1 1 1 3 1 7 1 1 2 2 1 5 1 a 
54 . 6084 3 1 1 2 1 3 1 7 1 1 2 2 2 1 1 a 
54 . 6085 3 1 1 2 1 3 1 7 1 1 2 1 1 1 1 a 
54 . 609 3 l 1 2 2 3 1 7 1 1 1 1 2 1 1 a 
54 . 61 0 1 7 2 1 2 2 3 1 1 1 1 2 1 1 1 1 a 
54.6104 10 2 1 2 2 3 1 1 1 1 2 1 1 5 1 a 
Table 2. Continued 
PI No . / 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGM PGI SKD Ti 
54 .615 3,4 1 1 1 2 3 1 5 1 1 2 1 2 5 1 a 
54.6151 3 1 1 2 1 1 1 5 1 1 2 2 1 5 1 a 
54 . 6152 3,4 1 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
54.617 3 1 1 1 1 3 1 1 1 1 2 1 1 1 1 a 
54.618 4 2 1 3 1 3 1 7 1 1 2 1 1 5 1 a 
54.620 3 1 1 2 2 3 1 1 1 1 2 1 1 5 1 a 
54.6202 3 1 1 1 2 3 1 5 4 1 3 1 2 5 1 a 
54.809 3 1 2 2 1 3 1 3 1 1 2 1 1 5 1 a 
54.818 3 1 1 2 2 3 1 5 1 1 3 1 1 1 1 a 
54.834 3 1 1 2 1 3 1 3 1 1 3 1 2 1 1 a N 
54.853 3 1 l 2 1 3 1 3 1 1 2 1 2 1 1 a ...... 0 
54.854 3 1 1 2 2 3 1 1 1 1 2 1 2 5 1 a 
54.855 3 1 1 2 2 1 1 5 1 1 2 2 2 5 1 a 
54.857 3 1 1 2 2 3 1 1 1 1 2 1 2 1 1 a 
54 .859 3 1 1 1 2 3 1 5 1 1 2 1 2 1 1 a 
54.862 3 1 1 2 1 3 1 7 1 1 3 1 1 1 1 a 
54.865 3 1 2 2 1 3 1 3 1 1 2 1 2 1 1 a 
55.0891 3 1 1 2 2 3 1 7 1 1 2 1 1 1 1 a 
55.873 3 1 1 1 2 3 1 5 1 1 2 1 2 5 1 a 
55.887 4 1 1 2 2 3 1 3 1 1 1 2 2 1 1 a 
56.563 4 1 1 2 2 3 1 7 1 1 2 1 2 5 1 a 
57.334 4 1 1 2 2 3 1 1 1 1 2 1 2 1 1 a 
58.955 3 1 2 2 2 3 1 1 2 1 1 1 1 5 1 a 
59.849 8 1 2 3 2 3 l 3 l 1 2 1 l 5 1 b 
Table 2 . Continued 
PI No./ 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGM PGI SKD Ti 
60.2692 3 1 1 2 2. 3 1 3 1 1 1 1 2 5 1 a 
60. 272 3 1 1 2 2 3 1 3 4 1 1 1 2 1 1 a 
60.279 3 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
60 . 2961 4 1 1 1 2 3 1 5 1 1 2 1 1 1 1 a 
60.2962 3 1 1 2 2 1 1 7 1 1 2 1 1 1 1 a 
60 . 970 6 1 1 2 1 3 1 3 1 1 1 1 1 1 1 a 
61. 940 4 1 1 1 2 1 2 5 1 1 2 1 2 1 1 a 
61.944 6 1 1 2 2 3 1 5 1 1 1 1 2 1 1 a 
61. 94 7 6 1 1 2 2 3 1 3 1 1 1 1 2 1 1 a 
62.199 4 1 1 2 1 3 1 3 1 1 1 1 2 5 1 a N 
62.202 3 3 1 2 2 1 1 3 1 1 1 1 2 1 1 a 
...... 
...... 
62 . 2022 3 1 1 2 2 3 1 5 1 1 2 2 2 5 1 a 
62.248 3 1 1 2 2 3 1 7 1 1 3 1 2 5 1 a 
62 . 483 3 1 1 1 2 3 1 3 1 1 2 1 2 5 1 a 
63.271 3 1 1 1 1 3 1 3 1 1 1 1 2 5 1 a 
63.468 3 1 1 2 1 3 1 3 1 1 2 l 2 5 1 a 
63.945 3 3 1 2 1 3 1 3 1 1 2 1 2 5 1 a 
64.698 3 1 1 3 2 3 1 3 1 1 2 2 1 5 1 b 
64 . 747 8 3 1 2 2 3 1 7 1 1 2 2 2 1 1 a 
65.338 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
65 . 341 3 2 1 2 2 3 1 5 1 1 2 1 1 5 1 a 
65 . 346 3 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
65 . 354 4 1 1 2 1 3 1 1 1 1 2 1 2 5 1 a 
65.379 3 2 1 2 2 3 1 5 1 1 2 1 2 1 1 a 
Table 2 . Continued 
PI No . / 
enzymes ACO ADH AM AP DIA ENP GOT !DH LAP MDH MP! PGD PGM PG! SKD Ti 
65.388 3 1 1 1 2 3 1 1 1 1 2 2 2 5 1 a 
68 .011 3 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
68 . 398 4 2 4 2 2 1 1 1 1 1 2 1 1 1 1 a 
68 . 410 3 2 1 2 2 3 1 7 1 1 2 1 1 1 1 a 
68.421 4 1 1 1 1 3 1 3 1 1 1 1 1 1 1 a 
68.423 3 2 1 2 2 3 1 5 1 1 2 1 2 1 1 a 
68.427 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68 . 430 3 1 1 2 2 3 1 7 1 1 3 1 1 1 1 a 
68.436 4 1 1 1 2 3 1 5 1 1 2 1 1 1 1 a 
68.439 3 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a N ..... 
68 . 443 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a N 
68 . 446 4 1 1 1 1 3 1 3 1 1 1 1 1 1 1 a 
68 . 448 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68.449 4 1 2 2 1 1 1 7 1 1 2 1 2 5 1 a 
68.454 4 1 1 1 2 3 1 5 1 1 2 1 1 1 1 a 
68.455 3 1 2 2 9 3 1 7 1 1 1 1 2 1 1 a 
68 . 457 4 2 1 2 2 3 1 5 1 ·1 2 1 1 1 1 a 
68 . 4571 4 1 1 1 2 3 1 5 1 1 2 1 1 1 1 a 
68.461 4 2 1 2 1 3 1 5 1 1 2 1 1 1 1 a 
68.4611 3 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
68 . 465 4 1 1 2 1 3 1 5 1 1 1 1 2 1 1 a 
68 . 4651 3 1 1 2 2 3 1 7 1 1 2 1 2 5 1 a 
68.466 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68.470 3 1 1 2 1 3 1 1 1 1 1 1 2 5 1 a 
Table 2 . Continued 
PI No./ 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGM PGI SKD Ti 
68.474 4 l l 2 l 3 l 5 l l l l 2 l l a 
68.4742 3 l l 2 2 3 l 3 1 1 3 1 2 5 1 a 
68.475 4 2 1 2 1 3 1 5 1 1 2 1 2 5 1 a 
68.4751 3 l 1 2 2 1 1 1 1 l 3 1 2 5 1 a 
68.479 4 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
68 . 4791 3 1 1 2 2 3 1 7 1 1 2 1 2 1 1 a 
68 . 480 4 2 2 2 1 3 1 5 1 l 2 1 1 1 1 a 
68 . 481 4 1 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
68 . 483 3 l 1 2 1 3 1 5 1 1 3 1 1 5 1 a 
68.4841 4 1 1 1 1 3 1 3 1 1 1 1 1 1 1 a N 
68 . 4844 4 l 1 2 1 3 1 5 1 1 1 1 2 1 1 a ~ w 
68.488 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68.494 3 1 2 2 2 3 1 3 1 1 2 1 2 5 1 a 
68 . 500 4 1 1 2 1 3 1 3 1 1 1 1 2 5 1 a 
68 . 503 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68.508 4 2 l 2 2 3 1 5 1 l 2 l 2 1 1 a 
68.516 3 2 1 2 2 3 1 5 1 1 2 1 2 1 1 a 
68.521 3 2 1 2 2 3 1 5 1 1 1 1 1 1 1 a 
68.5211 3 1 2 2 l 3 1 5 1 1 2 1 2 5 1 a 
68 . 522 4 1 1 2 1 3 1 7 1 1 2 1 1 5 1 a 
68.523 3 1 1 2 2 3 1 1 1 1 1 1 2 1 1 a 
68.526 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68 . 713 3 2 1 2 1 3 l 5 1 1 2 1 2 1 1 a 
68.715 4 1 1 2 l 3 1 7 1 1 2 1 2 5 1 a 
Table 2. Continued 
PI No./ 
enzymes ACO ADH AM AP DIA ENP GOT !DH LAP MOH MP! PGD PGM PG! SKD Ti 
68.718 4 l l 1 2 3 l 1 1 1 2 l 2 5 1 a 
68. 722 4 l l 2 2 3 i 7 l l l 1 l 5 1 a 
68.732 4 2 l 2 l 1 1 1 1 1 2 1 1 1 1 a 
68 . 7321 3 1 1 1 2 3 1 3 1 1 2 1 2 5 1 a 
68.736 6 1 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68.741 4 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
68.746 4 1 1 1 2 3 1 5 1 1 2 1 1 1 1 a 
68 . 748 4 2 1 2 2 3 1 5 1 1 5 1 1 1 1 a 
68.7481 3 1 1 2 2 3 1 7 1 1 2 1 2 1 1 a 
68.756 4 1 1 2 1 3 1 3 1 1 1 1 2 1 1 a N 
68.759 3 1 1 2 2 3 1 7 1 1 2 1 2 1 1 a ...... .c-
68.761 4 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68.7613 3 1 2 2 1 3 1 5 1 1 1 1 2 5 1 a 
68 . 762 3 1 1 1 2 3 1 7 1 1 2 1 2 5 1 a 
68.763 4 1 1 2 1 1 1 3 1 1 3 1 2 1 1 a 
68.765 3 1 1 1 2 3 1 5 1 1 3 1 2 5 1 a 
68.768 3 1 1 2 2 3 1 5 1 1 2 1 2 5 1 a 
68. 770 4 3 1 2 2 3 1 5 1 1 1 1 2 1 1 a 
68.778 4 2 1 2 1 3 1 3 1 1 1 1 2 5 1 a 
68.788 4 1 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
68.795 4 1 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
68.806 4 1 1 1 2 3 1 5 1 1 2 1 2 5 1 a 
68.815 3 1 1 1 2 3 1 7 1 1 2 1 1 5 1 b 
69 . 500 3 1 1 2 1 3 1 7 1 1 1 1 2 5 1 a 
Table 2 . Continued 
PI No ./ 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGM PGI SKD Ti 
69.501 4 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
69.503 3 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
69.507 4 1 1 1 2 3 1 5 1 1 2 1 1 1 1 a 
69 .5071 3 1 1 2 2 3 1 3 1 1 3 1 2 5 1 a 
69.512 3 1 1 2 1 1 1 5 1 1 2 1 1 5 1 a 
, 69.515 3 1 2 2 2 1 1 5 1 1 3 1 2 1 1 a 
69.532 3 1 1 2 2 3 1 1 1 1 2 1 2 5 1 a 
69 . 533 4 1 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
69.991 3 1 1 2 1 3 1 5 1 1 2 1 1 1 1 a 
69 . 992 4 1 1 2 2 3 1 5 1 1 2 1 1 1 1 a N 
69.993 3 1 1 2 1 3 1 3 1 1 2 1 2 1 1 
...... 
a V1 
69 . 995 4 1 1 2 2 3 1 5 1 1 3 1 2 5 1 a 
69 . 996 6 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
70.001 6 2 1 2 1 3 1 7 1 1 2 1 1 1 1 a 
70.009 3 2 1 2 1 3 1 5 1 1 2 1 2 1 1 a 
70 . 013 4 1 1 1 1 3 1 1 1 1 1 1 2 1 1 a 
70.014 4 1 1 1 2 3 1 5 1 1 2 1 2 5 1 a 
70.016 3 1 1 1 2 3 l 5 1 1 2 1 1 1 1 a 
70 . 017 4 1 1 2 1 3 1 7 1 1 1 1 2 5 1 a 
70.019 4 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
70.021 4 2 2 2 2 3 1 5 1 1 2 1 1 1 1 a 
70 . 023 3 1 1 4 2 3 1 5 1 1 2 1 1 1 1 a 
70.027 3 1 1 2 2 3 1 1 1 1 3 1 2 5 1 a 
70.036 3 2 1 2 2 3 1 5 1 1 1 1 1 1 1 a 
Table 2. Continued 
--
PI No . / 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGM PGI SKD Ti 
70 . 076 4 2 1 2 2 3 1 1 1 1 2 1 2 5 1 a 
70.077 3 1 1 2 2 3 1 1 1 1 3 1 2 1 1 a 
70.078 3 2 1 2 2 3 1 3 1 1 2 1 2 1 1 a 
70.080 4 1 1 1 2 3 1 3 1 1 3 1 2 5 1 a 
70.084 4 1 1 2 1 3 1 5 1 1 3 1 2 1 1 a 
70 .087 3 1 1 2 1 3 1 3 1 1 1 1 2 5 1 a 
70.089 3 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
70 .091 4 2 l 2 2 3 1 5 2 1 2 1 2 1 1 a 
70 . 188 3 1 1 1 2 1 1 7 1 1 2 1 1 1 1 a 
70 . 189 4 1 1 1 2 3 1 1 1 1 2 1 1 5 1 a N 
70.192 3 1 1 1 2 3 1 7 1 1 2 2 1 5 1 a ...... 0\ 
70 . 197 3 1 1 2 2 3 1 3 1 1 2 1 1 5 1 a 
70.199 4 2 1 2 2 3 1 5 1 1 2 1 1 1 1 a 
70.201 3 1 1 2 2 3 1 7 1 1 3 1 2 1 1 a 
70. 202 3 l 1 1 2 3 1 5 1 1 2 1 2 1 1 a 
70.208 3 1 1 2 2 3 1 5 1 1 2 1 2 1 1 a 
70.212 3 1 2 1 2 3 1 5 1 .1 2 1 2 1 1 a 
70.213 4 l 1 2 2 3 1 5 1 1 1 1 2 5 1 a 
70.224 4 2 1 2 1 1 1 1 1 1 2 1 1 1 1 a 
70.228 3 1 1 1 2 3 1 5 1 1 1 1 2 5 1 a 
70.229 4 1 1 2 1 3 1 7 1 1 2 2 2 1 1 a 
70.241 4 2 1 2 1 3 1 5 1 1 2 1 1 1 1 a 
70.242 3 1 1 1 2 3 1 5 1 1 1 1 2 5 1 a 
70 .2422 3 1 1 2 1 3 1 7 1 1 3 1 2 5 1 a 
Table 2 . Continued 
PI No. I 
enzymes ACO ADH AM AP DIA ENP GOT IDH LAP MDH MPI PGD PGM PGI SKD Ti 
--
70.2424 4 1 1 2 2 3 1 7 1 1 1 1 2 5 1 a 
70 . 247 3 1 1 2 2 3 1 5 1 1 1 1 2 5 1 a 
70 . 251 3 1 1 1 2 3 1 5 1 1 2 1 2 1 1 a 
70.253 3 2 2 2 2 3 1 5 1 1 3 1 1 1 1 a 
70.453 4 2 1 1 2 3 1 1 1 1 2 1 2 5 1 a 
70.456 4 1 1 2 2 3 1 5 1 1 2 1 2 5 1 a 
ACO ADH AM AP DIA ENP FLE GOT IDH LAP MDH MPI PGD PG! PGM SKD TI 
70 . 457 4 3 1 2 2 3 1 5 1 1 2 1 5 1 1 a 
70.458 3 1 1 2 2 3 1 1 1 1 1 2 1 5 1 1 a N 
70 . 459 4 1 1 1 2 3 2 1 5 1 1 2 1 1 1 1 a ...... 
""' 
70.460 3 2 1 1 2 3 1 1 5 1 1 2 1 1 1 1 a 
70.461 3 1 1 1 2 3 1 1 7 1 1 2 1 5 2 1 a 
70.462 3 1 1 1 2 3 2 1 5 1 1 2 1 1 2 1 a 
70.463 3 1 1 2 2 3 2 1 5 1 1 2 1 1 1 1 a 
70.4663 3 2 1 1 2 3 2 1 5 1 1 2 1 1 1 1 a 
70.4664 3 2 2 2 1 3 1 1 1 1 1 2 1 1 1 1 a 
70 . 467 3 2 1 2 1 3 1 1 5 1 1 2 1 1 2 1 a 
70.469 3 1 1 2 2 3 1 1 3 1 1 2 2 1 1 1 a 
70 . 4691 4 1 1 1 2 3 1 1 5 1 1 2 1 1 2 1 a 
70.470 4 2 1 2 2 3 2 1 5 1 1 2 1 1 1 1 a 
70.471 4 1 1 1 2 3 2 1 5 1 1 2 1 5 2 1 a 
Table 2. Continued 
ACO ADH AM AP DIA ENP FLE GOT IDH LAP MDH MPI PGD PGI PGM SKD Ti 
Cultivars 
from Korea 
Backcheon 8 1 1 2 2 1 2 1 5 1 1 2 2 1 2 1 a 
Bongeui 3 2 1 2 2 3 1 1 7 1 1 2 2 1 1 1 b 
Hwang Keunkon 3 1 1 2 1 1 1 1 2 1 1 2 1 1 1 1 a 
Jaeraejong 3 1 1 2 1 3 2 1 8 1 1 1 2 5 2 1 b 
333-8 
Jang Yeobkong 8 1 1 2 2 3 1 1 7 1 1 2 2 1 1 1 a 
Kan glim 3 1 1 2 1 1 2 1 7 1 1 2 1 1 2 1 b 
Kwangkyo 3 2 1 2 2 1 1 1 5 1 1 2 1 1 1 1 b 
KW26 3 1 1 2 2 3 2 1 7 1 1 2 1 5 2 1 a 
Sl75040 3 1 1 2 2 3 2 1 8 1 1 2 1 1 1 1 a N ..... 
CD 
YN206 3 1 1 2 2 3 1 1 5 1 1 2 2 1 1 1 a 
YN219 3 1 1 2 2 3 1 1 5 1 1 2 2 1 1 1 a 
YN224 3 1 2 2 2 3 1 1 7 1 1 2 1 5 1 1 a 
YN232 3 1 2 2 2 1 1 1 3 1 1 2 1 1 2 1 a 
YN233-l 3 1 2 2 2 3 1 1 7 1 1 3 2 5 2 1 a 
YN235 3 1 1 2 2 3 1 1 5 1 1 2 2 1 1 1 a 
74TC3-3-2 3 1 2 2 1 3 1 1 5 1 1 2 1 1 1 1 a 
74TC4-6-l 3 1 1 2 2 3 1 1 7 1 1 2 1 1 2 1 a 
74TC4-6-2 3 1 2 2 1 3 1 1 5 1 1 2 1 1 1 1 a 
18022-2 8 1 1 2 1 1 1 1 7 1 1 1 2 5 2 1 a 
22025-1 3 1 1 2 1 1 1 1 7 1 1 1 2 5 2 1 a 
Table 2 . Continued 
ACO ADH AM AP DIA ENP FLE GOT !DH LAP MDH MP! PGD PG! PGM SKD Ti 
Cu l ti vars 
from Taiwan 
AV38 3 1 1 2 1 1 2 1 5 1 1 1 2 1 1 1 a 
AV57 3 1 1 2 1 3 1 1 5 1 1 1 2 5 1 1 a 
AV62 8 1 1 2 1 3 1 1 5 1 .1 2 1 1 2 1 a 
AV66 3 2 1 2 1 3 2 1 5 1 1 2 1 1 1 1 a 
AV68 4 1 1 2 1 3 1 1 4 1 1 1 2 1 2 1 a 
AV69 5 2 1 3 1 3 2 1 7 1 1 1 1 5 2 1 a 
AV70 3 1 1 2 2 3 2 1 3 1 1 1 2 1 2 1 a 
AV73 3 1 1 3 1 3 1 1 5 1 1 2 2 1 1 1 b 
AV215 3 1 1 2 1 3 1 1 7 1 1 2 2 5 2 1 a 
N 
~ 
AV2043 3 1 1 2 1 1 2 1 5 1 1 1 1 5 1 1 a '° 




Rf 2 3 4 5 6 7 8 9 10 Band 
0.78 - - - - - - - - -
0.69 - - - - -0.63 - -0.61 - - --0.59 
0.55 - - - - - - - - - -
0.49 - - - - - - - - -
0.42 - - - - - - -
0.35 - - -0.33 -
0.30 - - - - - - - -
0 
Aco 4 ala b/b b/b b/b b/b c/c c/c a/a a/a b/b 














0.40 - -- ---- ---0.25 
0 









f /f s/s 
3 Bands 
- 7 - 6 5 
4 - 3 - 2 









2 3 4 
-- -
' ' I 
b/b c/c 
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5. DIA 6. ENP 
Zymogram Types Zymogram Types 
Rf l 2 g Rf 1 2 3 
0.75 - -
- - 0.43 -
0.65 -
- - - 0.40 
0.55 - - - 0.39 -
0.45 - - -- - -- - -
0.30 I I I E~P ala bi b 
0.20 
0 
Ola! Olaf/Ola! dial/dial Dial/Ola! 
7. FLE 8. GOT 
Zymogram Tyoes Zymogram Types 
Rf 1 2 Rf 1 2 
0.62 - - 0.55 - -
0.26 @ @ 0.30 I I 0.24 - -0.22 - -0.20 - 0 
0 60T 6ot-b/ 6ot-b 6ot-c/ 6ot-c 
13 
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9 _ IDH 10_ LAP 
zymogram Types zymogram Types 
Rf 1 2 3 4 5 6 7 8 Rf 1 2 - - - -0.60 - - 0.55 -- - - - - - - - -- - 0.50 0.50 - - - -
0.40 - - - -- - - - 0 LAP I bib a/a 0.30 - - - - - - - -
0 
/dh I bib bib a/a ala bib b/b ala ala 
/dh.2 bib bib bib bib ala ala ala ala 
/d/J] bib a/a b/b ala b/b a/a bib ala 
1 L MOH 12_ MPI 13_ PGD 
Z.ymogram Type Iymogram Types Iymogram Types 
Rf Rf 1 2 3 5 Rf 1 2 3 
0.75 - - - - -0 .70 - - 0 .35 I - - - - -0.60 - 0.25 - -0.40 - - -0.15 
0 - 0 
/'/Pl c/c bib a/a -/- 0 
Pgd I 
Pgd/-b/ Pgdl-o/ pgdl/ 
Pgd/-b Pgdl-o pgdl 
224 
14. PGI 15.PGM 
l_ymogram Types Z.ymogram Types 
Rf 3 5 6 Rf 2 
0.70 - - 0.75 - -- - 0.70 - -- -- -- - - - -- - I I 0.55 -0.40 
0 
Pgm I bib a/a 




Rf 2 3 
0 .34 - 0.83 -- -- 0.75 -0.26 
0 
0 
Ti a/a b/b c/c 
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